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EXECUTIVE SUMMARY AND RECOMMENDATIONS 
 
This rapid urban environmental assessment of Ramallah city aims to assist the 
municipality in working towards a healthier and ecologically more stable urban 
environment.  The main findings of this assessment feed into a process of evidence based 
environmental and public health policy development.  At the same time, they help to 
prioritize interventions at the immediate and mid-term levels while taking into 
consideration longer term needs.  The findings also provide baseline data highlighting the 
current situation and gaps in the existing information systems that can point the way 
towards improved management of environmental and public health concerns in the 
future.  
 
The methodology used followed the World Bank’s guidelines for completing rapid 
environmental assessments, modified whenever needed to ensure that local conditions 




• The city is located on about 17,000 dunums (one dunum = 1,000 square meters) 
of land, situated at the edge of the western groundwater divide which runs from 
the north to the south of the West Bank.  
• Around 40% of the city’s land is used for residential purposes, 10% for 
commercial, 2% for industrial, 22% for transport, 16% for future development, 
5% for agriculture and the rest for mixed purposes. This indicates good 
possibilities for future urban expansion. 
• According to the 1997 PCBS census, the total population of Ramallah city was 
18,017 persons.  The population of the city is estimated at 27,315 for 2006. The 
population distribution in Ramallah city for 1997 reveals that 35% of the 
population was composed of children under the age of 15 years, 46% under the 
age of 20, and a high of 65% under the age of 30 for 1997.  Sixty percent of the 
population in 1997 was composed of refugees of the 1948 and 1967 wars.  The 
gross population density is 1,598 persons per square kilometer.  That is, the City 
is not very densely populated compared to other world cities. 
• The citizens of the city are generally well educated with a high of 37% reported as 
having had a post high school education in 1997.  
• Most of the city’s economic establishments are of a small size, with nearly all of 
them employing less than 100 workers. 
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• Ramallah is, to a large extent, more a service center than an industrial and 
manufacturing city, with 37% of its working population holding professional, 
manager, legislator, technician and assistant professional jobs, 30% holding 
clerical, service and sales work, 7% work as elementary workers while 25% of the 
working population work in crafts and operating machinery (1997 PCBS data).  
• In 2003, its poverty and deep poverty rates were the lowest in the middle of the 
West Bank (Ramallah District, Jericho and Jerusalem) compared to the rest of the 
country.  Poverty in the middle of the West Bank is at 10.7% compared to 35.5% 
in the OPT, with deep poverty at 8.9% compared 24.3% in the Occupied 
Palestinian Territory.  
• The registered manufacturing industries in Ramallah city were 416 in 2006 and 
distributed as follows:  133 mechanic workshops, 98 metal, 74 furniture, 20 
plastic, 17 printing, 17 gold workshops, 16 food, 16 construction material, 6 
chemical, 5 paper & cardboard, 4 animal feed, 3 pharmaceutical, 2 sewing, 2 




• Air quality is not known in Ramallah although two major sources of air pollution 
are evident: industries/workshops and traffic. 
• The amounts of lead emitted to the atmosphere in 2004 and 2005 were estimated 
to be 1,088 and 1,312 kg per year respectively.  These estimates are a cause of 
real concern as lead is a major health concern if human are exposed to it via air 
inhalation, paint or other methods. Lead is a neurotoxic heavy metal which 
accumulates in the body over time, reaching concentrations that can lead to brain, 
kidney, and reproductive system damage.  Children are more sensitive than adults 
to the damaging effects of lead which can cause low intelligence among those 
exposed to even low levels. 
• Other sources of air pollution include diesel fuel, which contains sulfur and leads 
to the production of sulfur oxides and particulates.  The amount of sulfur oxides 
emitted from burning diesel in 2004 and 2005 were 73,804 kg and 105,983 kg, 
respectively.  Major health concerns related to these chemicals include breathing 
and lung illnesses.  Sulfur dioxide is at its most toxic when combined with 
moisture and particulates during the burning of diesel for transportation.   In 
addition, sulfur dioxide is an ingredient for the formation acid rain.  Acid rain can 
lead to material disintegration.  
• Twenty five percent of water in the Ramallah district is obtained from five 
groundwater wells located near the village of Ein Samia in the Ramallah District 
and operated by the Jerusalem Water Undertaking (JWU). The rest (75%) are 
bought from Mekerot (The Israeli Water Company).  The water quality at the Ein 
Samia wells is regularly inspected.  The results for the completed tests are within 
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World Health Organization guidelines indicating good drinking water quality.  
However not all chemicals with established guidelines are tested.  There is a need 
to review testing guidelines and procedures to include chemicals of importance to 
human health, such as analyses of the heavy metal content and nitrite levels of 
drinking water. There is also an urgent need to assess the accuracy of the results 
of the two laboratories testing the water.  Equally important, there should be 
development of better guidelines and controls, and for more than one sample of 
water to be taken and tested at the same time. 
• Ramallah city’s master plan allows the city limited green areas and playgrounds. 
There is need for an urgent re-assessment of methods to increase green and 
recreation areas within the City.  Given that the city has recently incorporated 
2,500 dunums of land in the northernmost section of the city into its jurisdiction, 
every effort should be made to ensure adequate zoning, especially with regard to 




• For 2005, the numbers of official and unofficial citizen complaints over a variety 
of environmental hazards were 1,100 and 2,055 complaints, respectively.  Of the 
total, 51% of the complaints had to do with either sewerage or septic tanks floods, 
5% with the disposal of wastewater in non-designated areas, 32% were related to 
solid waste, 10% to construction waste, and 3% to the damage of roads caused by 
the dropping of cement by cement vehicles or the washing of cement vehicles in 
undesignated areas. 
• The municipal engineer estimates that 60% of Ramallah city’s built-up area is 
connected to sewerage.  However, at least 30%-50% of this network requires 
rehabilitation but these are only estimates as accurate information is not available.  
The municipality appears to be in a real need for computerized information 
system that could facilitate and improve capacity to assess need, plan, monitor 
and evaluate action.   
• An old flushing vehicle that is used to open blocked wastewater network needs 
replacement.  The flushing process is not optimal as the pumped out sludge is 
disposed of in public places, posing a danger to public and environmental health.   
• The operation of the wastewater pumps is not optimal and requires modification 
and upgrade.  Sub-optimal function means frequent overflows of untreated 
sewage to nearby land, posing a threat to public and environmental health in its 
surroundings.  
• The pumping-and-hauling sewage collection vehicles are not controlled, and not 
all are licensed.  There is no protocol to monitor and supervise the operation of 
these vehicles to prevent spills or the illegal discharge of waste.  This again poses 
a threat to public and environmental health.   
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• Some of the residences dispose of their sewage/wastewater directly into the 
nearby land without any treatment due to the high cost of hauling and 
transportation of wastewater.  There is an urgent need to radically solve the 
sewage problem in the city because of threats to public and environmental health. 
• The sewage network is designed for wastewater only and has a separate system 
from the storm water network. Nevertheless, for the ease of discharge, several 
illegal connections of storm water made by residents to the sewerage network are 
evident.  This contributes to the already overloaded network, and action in this 
area is a priority. 
• The inadequate city’s sewage system negatively affects not only nearby soil, 
environment and the population living in the city.  It also affects the quality of the 
spring water in nearby villages that is consumed by the city’s inhabitants.  Should 
this dire situation continue, the city’s sewage is bound to also contaminate the 
ground water which is used for drinking.  This is a clear indication that a major 
rehabilitation effort is needed to solve Ramallah’s sewerage problem, in order to 
prevent contamination of soil and water and to protect the environment and the 
public health of the inhabitants.   
• The wastewater treatment plant that was constructed in the 1970s was 
rehabilitated recently.  Nevertheless, the quality of the discharged treated 
wastewater is not tested and even where tested, it is not available for assessment 
by the municipality.  The current treatment plant is not working properly partly 
due to its suboptimal operation.  Its two aerators are used alternatively even 
though they are, by design supposed to be used simultaneously in order to ensure 
that the wastewater is well treated.  Even if this treatment plant is used to full 
capacity, it is too inadequate for the amounts of wastewater produced by 
Ramallah.  A new plant is therefore required.   
• The quantity and the quality of industrial wastewater should be studied.   The 
industrial wastewater is currently disposed off and mixed with domestic 
wastewater, and can lead to the contamination of the water sources and the 
inhibition or reduction of the efficiency of the wastewater treatment plant.  
• The Ramallah municipality is responsible for collecting solid waste from the city.  
The collected waste is disposed in a non-sanitary landfill since this is the only 
option available to them at the moment.  Plans are under way to initiate a sanitary 
landfill for the Ramallah District.  The current dumpsite occupies 65-70 dunums. 
The initial plan was to construct the site on a 5 dunums piece of land.  The 
remaining 60 dunums have not been planned for and have been illegally utilized 
as a dumpsite.  This dumpsite is threatened with sliding and collapsing.  Given the 
real threat of the collapse of the landfill, especially as it is cracked and waste is 
burning continuously inside, this problem does need immediate attention as 
industry and residences are located nearby.  
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• The efficiency of solid waste collection and the cost of services have not been 
studied.  However, even an initial examination will show that the efficiency of 
collection in downtown is not optimal with several problems associated with it.  
In addition, 30% of citizen’s complaints to the municipality in 2005 were 
regarding solid waste.  There are efforts being made by the municipality to 
improve the system.  Such efforts should be supported to further develop the 
system and solve some of its problems.    
• The solid waste collection vehicles owned by the municipality are dilapidated, 
often out of order, and require replacement as a matter of priority. 
• The solid waste containers themselves are frequently destroyed and damaged as 
the public set them on fire. This happens either because of vandalism or because 
the municipality fails to collect the containers on time.  In addition, the collection 
system is slowed down significantly because of the wheeled containers.  The 
wheels are either destroyed because of the lack of asphalted areas and so the 
wheels are broken in the process of pulling, or they get stolen.  Shifting to a non-
wheeled collection system is recommended. 
• Currently there are 4 playgrounds and one basketball field for children in the city.  
One of these playgrounds is contaminated with wastewater from a nearby septic 
tank.  This playground needs to be closed until fixed as it is a threat to the health 
of children and residents.   Much can be done in the area of greening the city and 
increasing the number of public and recreation facilities. 
• Transportation problems include limited parking spaces, restricted public 
transport in the city, over-concentration of services downtown, inadequate 
pedestrian areas and a lack of effective enforcement systems.  Even if the 
municipality is able to impose a fine for not providing the legal space for parking 
lots, this violation is much cheaper for the building owners to pay than for them to 
provide parking spaces.  This increases the traffic problem even more.  The 
transportation problem requires a major overhaul in order to improve the quality 




• Strategic planning is not practiced at the municipality.  Action plans and 
performance indicators are not part of technical or managerial operations.  There 
is an urgent need to develop strategies and plans, and to coordinate them not only 
among the different departments but also with other institutions that work in city 
development.   
• Information systems for planning, monitoring and supervision are lacking.  There 
is a need to develop some of these databases locally.  Other database can be 
established by coordinating with other institutions such as PCBS.  These 
databases should be linked to the different departments, and development of these 
 xviii
databases should include the opportunities to use them in the planning and 
management of municipal services.  A linkage of these databases with maps via a 
GIS system is recommended. 
• Lack of planning and coordination between the different activities and projects 
was observed in the municipality.   This reduces the efficiency of the municipality 
in service delivery.  These findings warrant immediate intervention. 
• Municipal staff capacity building and training needs were initially identified to 
include the following fields: environmental management and planning, inspection, 
and environmental awareness. It is recommended that the city set up in-service 
and continuing education programs for its staff. 
• Cost recovery is not achieved by the municipality for services rendered even if the 
public were to pay all fees for a particular year (which apparently does not 
happen).  Cost recovery can reach 70% for solid waste collection and sewerage 
maintenance if all due fees were paid by the public.  However, the actual amount 
of fees collected covers only 20-25% of the expenditures of solid waste collection 
and sewerage maintenance.  This warrants further investigation of the means 
through which the city can improve its fee collection system.  
 
 
Priority interventions and recommendations for action 
 
Short term (less than a year) 
• Develop a computerized information system to facilitate and improve capacity for 
needs assessment, planning and evaluation of action.  
• Improve the documentation of the complaints system, follow up action, and 
outcome.  
• Connect the 3 new sewage/wastewater pumps (that pump sewage to the treatment 
plan) to electricity and operate them continuously.  
• Identify illegal storm water connections and enforce their separation from the 
network to minimize the load on the wastewater network. 
• Install and operate a system for the control and monitoring of pumping-and-
hauling wastewater vehicles. 
• Develop training and operational manuals as well as the supervisory system of 
workers who operate the sewage-flushing vehicle to ensure public health and 
environmental safety and protection. 
• Operate the aerators in the sewage treatment plant continuously. 
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• Immediate action to close the current dumpsite and to locate another option for 
the short-term disposal of the waste is required, as it is threatened with collapse.  
• Study the efficiency of the collection system for solid waste, and to rearrange for 
the distribution of the containers to improve the collection.  An evaluation of the 
system should be performed with an optimization plan for the collection.   The 
capacity of containers might be sufficient if rearranging these containers is 
completed to improve efficiency, unifying the collection system, changing to non-
wheeled containers, and renewing the old vehicles.  
 
Medium term (1-4 years) 
• Renew the sewage-flushing vehicle.  
• Upgrade the storm water collection system in the city. 
• Rehabilitate the old sewage/wastewater network. 
• Connect the additional 40% of the built-up city to the network. 
• Lobby for phasing out leaded gasoline. 
• Lobby for reducing sulfur in diesel.  
• Develop a data baseline for air quality in the city.   
• Quantify industrial emissions in the city.   
• Identify a location for a new sewage/wastewater treatment plant and build it. 
• Build Ramallah and al-Bireh District’s sanitary landfill. 
• Perform environmental audits on industries.  
• Regulate the disposal of oils from the mechanic workshops 
• Draft a master plan for the 2,500 dunums recently included under the jurisdiction 














































Rapid Urban Environmental Assessment  




I.  INTRODUCTION  
 
This rapid urban environmental assessment seeks to highlight the environmental 
setting, current conditions, problems as well as the immediate and longer term 
developmental needs in Ramallah city.  An environmental profile for the Ramallah 
and al-Brieh District as a whole was conducted by the Applied Research 
Institute-Jerusalem (ARIJ) in 1996 [1].  However, since then, there has been no 
further assessment, and none has ever been conducted for Ramallah city itself.  Yet, it 
is essential that the municipality should define its environmental priorities in areas 
that are within its jurisdiction.  An environmental assessment can establish the current 
situation, the available data, strategy and priorities for environmental development as 
well as the data required for better management of environmental issues.  
 
The World Bank Guidelines [2, 3] for conducting rapid urban environmental 
assessment were used with modifications to ensure that local needs and conditions are 
taken into consideration.  The report is divided into five sections; 1) background; 2) 
status of the environment; 3) environmental hazards; 4) the institutional setting for 
environmental management; and 5) conclusions.  
 
 
II.  BACKGROUND 
 
Location  
Ramallah city is located in the Ramallah & al-Bireh District in the middle of the West 
Bank, the Occupied Palestinian Territory (OPT).  Along with al-Bireh and Beituniya 
cities, they form one metropolis that functions as the urban center for the district, and 
where several governmental and non-governmental organizations are based.  
Ramallah city is bound from the north by Surda village, from the south by Rafat 
village, from the east by al-Bireh city, and from the west by Beituniya city.  
 
Land Use 
The City lies on approximately 17,000 dunums.  According to a master plan 
developed in the 1960’s, old Ramallah occupies about 5000 dunums of the City’s land 
(Table 1).  According to the estimates of municipal employees, old Ramallah is 
currently divided into 30% roads, 40% residential and 30% commercial zones.  
Although the area includes other zones such as a cemetery and some public buildings, 
it was not possible to classify these as distinct zones, given the unavailability of the 
needed data at the municipality. 
 
 
Table 1: Approximate land use distribution of Old Ramallah – 1960’s records 
 
Land distribution Dunums (approximate) Percentage 
Roads  1,500 30 
Residential  2,100 42 
Commercial  1,400 28 
Total 5,000 100 
Source: Ramallah municipality – The engineering department 
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An additional 10,000 dunums were included in a second master plan developed in 
1999 (Table 2).  Even though approximately 2,500 dunums of vacant land have 
recently been added to the municipal jurisdiction, a master plan has yet to be 
developed.   
 
 
Table 2: Land distribution according to the second master plan 1999 (excluding old 
Ramallah area)  
 
Land distribution Area (dunums) 
Percentage 
(%) 
Residential zone (villas) 476 5.0 
Residential zone "A" 1,963 20.5 
Residential zone "B" 1,736 18.1 
Residential zone "C" 432 4.5 
Commercial zone 73 0.8 
Industrial zone 284 3.0 
Mixed zoning 563 5.9 
Public buildings  409 4.3 
Public areas zone 210 2.2 
Cemetery 31 0.3 
Exhibition area 126 1.3 
Hotels 25 0.3 
Industrial engineering 
establishments 53 0.6 
Transportation center 32 0.3 
Open roads  1,315 13.7 
Suggested roads 847 8.8 
Pedestrian crossings 43 0.4 
Agricultural land 814 8.5 
Future development area 155 1.6 
Total 9,587 100.0 
Source: Ramallah city master plan 1999 [4] 
 
In compiling data from the 1960’s, the 1999 master plan, and the most recent land 
additions, we find that Ramallah city’s total area includes about 40% for residential 
use, 10% commercial, 2% industrial, 22% for transportation, 3% a mixed zone, 4% 
public areas, 16% for future development, and 5% agricultural land (Table 3). This 
distribution indicates that Ramallah has some possibilities for future expansion, given 
the 16% currently unused plots (Map 1).  In addition, the low percentage of land use 
for industrial zones indicates that Ramallah is not an industrial center of substantial 
proportions, with commercial and service centers forming the economic base of the 
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Total residential area 6,707 39.3
Total commercial area 1,599 9.4
Total industrial zone and establishments 337 2.0
Total transportation: centers and roads (open and 
suggested) 3,737 21.9
Future development area 2,655 15.5
Agricultural land 814 4.8
Mixed zoning 563 3.3
Total public areas and buildings, and cemetery  650 3.8
Hotels 25 0.1
Total 17,087 100.0
Source: Complied from Tables 1 and 2 
 
 
The Natural Environment 
Ramallah’s elevation is about 780-880 above sea level [5].  It is located on the edge of 
the western water divide, which runs from the north to the south of the West Bank.  
The water drainage area is divided into two major areas: one drains to the north and 
northwest, while the second drains to the south [5, 6].  In addition the eastern side of 
Ramallah drains to the east towards al-Bireh city [5, 6].  
 
Ramallah did not have a weather station until the year 2004, with data available only 
for that year.  The mean air temperature in Ramallah for that year was 16.8°C.  Mean 
maximum and minimum temperatures were 21.4°C and 13.4°C, respectively.  
Absolute minimum and maximum temperatures were observed in February (0.0°C) 
and May (35.6°C), respectively.  The rainfall quantity in Ramallah in 2004 was 524.3 
mm.  This value is below the reported average (689mm) by the Jerusalem Water 
Undertaking (JWU).  The number of rainy days in 2004 was 38 days, and the 
maximum daily rainfall was observed in November at 52.6 mm. The mean relative 
humidity in Ramallah was observed at 67.5%. The evaporation quantity was observed 
to be very high at 2,108mm. The mean recorded wind speed was between 6.4 and 
13.0 km/hour, with some wind gust speed reaching 36 km/hour.  The mean sunshine 
duration was between 4 and 12 hours a day.  The lowest sunshine duration reported 
was in January, and the maximum in June. 
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Map 1:  Ramallah municipality; boarders and major environmental infrastructure 
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Demographic and Socio-Economic Setting 
Most of the data contained in this section pertains to the Ramallah and al-Bireh 
District and not the City per se, with much of the information retrieved from the 
Palestine Central Bureau of Statistics (PCBS) survey reports. Data for the City itself 
was derived from municipal records or the 1997 PCBS census.  
 
Demography 
According to the 1997 PCBS census, the total population of Ramallah city was 18,017 
persons [7].  The mid year population projections for Ramallah 2004-2010 were 
calculated by PSBS and are presented in Table 4 [8].  A census is planned for 2007 
that will produce more accurate and definitive data than these projections, particularly 
as the City may have undergone substantial demographic and socio-economic changes 
since 1997.  
 
 
Table 4: Population in Ramallah city 
 




















1997 18,017 1102   
2004   24,857 1,520
2005   26,075 1,595
2006   27,315 1,671
2007   28,574 1,748
2008   29,852 1,826
2009   31,149 1,905
2010   32,462 1,986
Source: PCBS [7, 8] 
 
 
The City houses two refugee camps, Amari and Qaddura camps.  Amari camp is 
located at its outskirts with basic services provided by the United Nations Relief and 
Works Agency (UNRWA).  Qaddura Camp which now lies in the heart of town has 
solid waste and sewage disposal services provided by the municipality.  The 
population of Qadurah Camp was estimated to be 1,671 in 2006 by PCBS (Table 4).  
 
The population distribution in Ramallah city for 1997 reveals that 35% of the 
population was composed of children under 15 years of age, 46% under the age of 20, 
and a high of 65% under the age of 30 years. The distribution of the population by sex 
indicates that 52% were females (Figure 1).  The proportion of females to males is 
higher in the 15-30 years age group, at 46% males compared to 54% females, a 
possible indication of male out-migration for education or work.  Sixty percent of the 
City’s population was composed of refugees from the 1948 and 1967 wars [9].  Thus 
the city’s population is heterogeneous and no longer composed primarily of its 
original inhabitants.  This may also explain the City’s relatively urbanized way of life 
compared to other cities on the West Bank.  The City’s inhabitants are generally well 
educated as well with a high of 37% reported as having had a post high school 
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education.  The percentage of illiterate population above 10 years old was 3.8%, and 
7.9% among males and females respectively [9]. 
 
 























Figure 1: Distribution of inhabitants in Ramallah city by sex 




The number of persons with disabilities in 1997 was 281, contributing to 1.57 % of 
the population with disability at that time.  However, the number may have increased 
since the Israeli army invasions of 2000 and during the past 5-6 years.  The City’s 
infrastructure is not adapted to meet the needs of disabled people. 
 
Population Density 
The gross population density of Ramallah city is 1,598 per square kilometer, based on 
the 2006 PCBS projections and the total land area of the City (17,087 dunums).  
Ramallah is thus not a very densely populated city compared to other cities of the 
world.  
 
Economic Base  
According to the PCBS 1997 Census data, many of the establishments in Ramallah 
city employed less than 4 workers per establishment.  Nearly all the establishments 
employed less than 100 workers [9] and hence are considered small size by World 
Bank measures [3]. 
 
In 1997, Ramallah’s working population was composed of professionals, managers, 
legislators, technicians, and assistant professional (37%); clerks, services and sales 
workers (30%); elementary workers (7 %), while 25% of the working population were 
engaged in crafts and operating machinery (Figure 2).  PCBS data also indicate that 
22% of the workers worked in the retail trade and wholesale, 15% in the 
manufacturing industry, 14% in education, 10% in public administration and defense, 
8% in construction, 7% in health and social work, 5% in real estate and business, 5% 
in transportation, storage and communications, and 4% in hotels and restaurants [9].  
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Overall, these data point to service as the City’s economic base while revealing at the 























Figure 2: Main occupations in Ramallah in 1997 
Source: plotted from PCBS raw data [9] 
 
 
According to records obtained from the municipality, the total number of small 
workshops and manufacturing establishments operating in the City in 2006 is 416 
(Table 5) including 133 car repair shops or 32% of the total.  This is followed by 
metal workshops at 23.6%, with furniture workshops and factories at 17.8%.  The 
remainder of workshops and manufacturing establishments produce a range of 
products ranging from plastics, chemicals, animal feed to pharmaceuticals. The data 
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Table 5: Number of factories by type – Ramallah city 
 
Manufacturing  type Number Percent 
Car repair shops 133 32.0 
Metal 98 23.6 
Furniture 74 17.8 
Plastic 20 4.8 
Printing 17 4.1 
Gold workshop 17 4.1 
Food 16 3.8 
Construction material 16 3.8 
Chemical 6 1.4 
Paper & cardboard 5 1.2 
Animal feed (fodder production) 4 1.0 
Pharmaceutical 3 0.7 
Sewing 2 0.5 
Dyeing 2 0.5 
Tobacco filling 1 0.2 
Water filtering 1 0.2 
Gas filling 1 0.2 
Total 416 100.0 
Source: Ramallah municipality records, compiled by the 




No data on poverty is available in the city although this information is available for 
the central West Bank.  Poverty in the middle of the West Bank, including  Ramallah, 
is the lowest in the country, with 14.4% of the population defined as being in poverty 
compared to 35.5% for all of the OPT, and 8.3% in deep poverty compared to 24.3% 
for all of the OPT [10].  The contribution of the middle West Bank to poverty and 
deep poverty in the OPT is the lowest and accounts for 10.7% and 8.9%, respectively.  
Poverty and deep poverty are defined in this case by PCBS as reflecting the different 
consumption needs of families based on their composition and number of children.  
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III. STATUS OF THE ENVIRONMENT IN RAMALLAH CITY 
 
Air Quality 
Air quality in the city is not known. However there are two major sources of air 
pollution: industries/workshops and traffic.  Adequate documentation of pollutants 
emitted from industrial activities or transportation in either emission or concentration 
measures is unavailable.  Neither is the share of the different sectors contributing to 
air pollution.  The unavailability of data on air pollution is a problem that the OPT 
shares with other developing countries. [11].  Although such data is absent, it is 
possible to estimate emission of selected pollutants from transportation, given that the 
fuel being used is known and its amounts quantifiable.  Primary transportation air 
pollutants include hydrocarbons (HC), nitrogen oxides (NOx), carbon monoxide 
(CO), sulfur oxides (SOx), particulates matter*, tropospheric ozone, and lead.  
Estimations of sulfur oxides and lead are possible using district level data on gasoline 
and diesel consumption.  
 
Lead is emitted from traffic due to the intensive use of leaded gasoline.  The amounts 
of gasoline sold in the Ramallah and al-Bireh district for 2004 and 2005 were 
obtained from the General Petroleum Cooperation - the Ministry of Finance (Table 6). 
The market share of leaded gasoline was 42% in 2004 and 37% in 2005.  
 
Table 6:  Gasoline consumption in Ramallah and al-Bireh District in 2004 and 
2005 
 
  Consumed (L) 
Share of each 
gasoline in 
consumption 
Year 2004 2005 
Percent 
increase (%) 2004 2005 
Gasoline 95 
(Unleaded) 17,097,733 24,171,647 41 58.2 62.7
Total Leaded 12,282,416 14,352,226 17 41.8 37.3
Gasoline 96 
(Leaded) 11,977,070 13,975,651 17 40.8 36.3
Gasoline 98 
(Leaded) 305,346 376,575 23 1.0 1.0
Total 29,380,149 38,523,873 31 100.0 100.0
Source: Consumption data from General Petroleum Cooperation – The Ministry of 
Finance.  Other data based on calculations by the authors of the report. 
 
 
The specifications of the gasoline with regard to its lead content were obtained from 
the Palestine Standards Institution (Table 7).  The amount of lead in gasoline was 
                                                 
* “Particulate matter includes dust, soot and other tiny bits of solid materials that are released into and 
move around in the air. Particulates are produced by many sources, including burning of diesel fuels by 
trucks and buses, incineration of garbage, mixing and application of fertilizers and pesticides, road 
construction, industrial processes such as steel making, mining operations, agricultural burning (field 
and slash burning), and operation of fireplaces and woodstoves. Particulate pollution can cause eye, 
nose and throat irritation and other health problems.” 12. EPA, 
http://www.epa.gov/oar/oaqps/peg_caa/pegcaa10.html, Accessed June 1 2006. 
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calculated based on the maximum concentration of lead in gasoline as indicated in the 
Palestinian Standards and the amount of gasoline sold.  The amount of lead emitted 
into the atmosphere was calculated as 75% percent of that in the gasoline [13, 14]. 
 
 
Table 7: Lead content in gasoline as specified in the Palestinian Standards 
 







lead content (mg/L) 5   (at refinery) 
13 (at gas 
station) 
50-100 50-100 
concentration used in 
calculations (mg/L) 13 100 100 
Source: Palestinian Standards Institution [15, 16] 
 
 
The amounts of lead emitted into the atmosphere in 2004 and 2005 were estimated to 
be 1,088 kg and 1,850 kg, respectively (Table 8).  With the rise in gasoline 
consumption, the amount of lead emitted increased.  Unleaded gasoline consumption 
increased by 41% while leaded gasoline increased by 17% (Table 8).  These estimates 
are a cause of real concern as lead is a major health concern if human are exposed to it 
via air pollution, paint or other methods.  Lead is a neurotoxic heavy metal which 
accumulates in the body over time, reaching concentrations that can lead to brain, 
kidney, and reproductive system damage. Children are more sensitive than adults to 
the damaging effects of lead including low intelligence among those exposed to even 
low levels [17].  
 
 






(kg)   
Year 2004 2005 
Percent 
increase 
Gasoline 95 (Unleaded) 167 236 41 
Total Leaded 921 1,076 17 
Gasoline 96 (Leaded) 898 1,048 17 
Gasoline 98 (Leaded) 23 28 23 
Total 1,088 1,312 21 
Source: Calculated by the authors of the report 
 
Other sources of energy used in the Ramallah and al-Bireh district include diesel fuel, 
liquid petroleum gas, kerosene, electricity and wood. Diesel fuel is used for 
transportation and heating.  The amount of diesel fuel consumed in the Ramallah and 
al-Bireh district in 2004 was 126,684,452 L which increased by 44% in 2005 to reach 
181,866,362 L.  Diesel is known to contain sulfur and produces sulfur particulate and 
sulfur dioxides emissions.  The Palestinian Standard for sulfur in Diesel is 350 mg per 
kg of diesel [18].  The specific gravity of diesel should be between 0.820 and 0.845 
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based on the Palestinian specification.  The mass of diesel consumed in the Ramallah 
and al-Bireh district was calculated using the average specific gravity of 0.833.  The 
amount of burned sulfur was calculated using the mass of diesel burned and the 
concentration of sulfur in diesel.  The amount of burned diesel sulfur in 2004 and 
2005 were 36,902 kg and 52,991 kg , respectively according to our calculations 
(Table 9).  
 
 
Table 9:  Diesel consumption and sulfur amounts burned with the diesel in Ramallah 






Diesel (kg) Sulfur (kg) 
Sulfur oxides 
expressed as 




2004 126,648,452 105,434,836 36,902 73,804 43.6 
2005 181,866,362 151,403,746 52,991 105,983   
Source: Diesel consumption data obtained from the General Petroleum 




Assuming that all sulfur is oxidized and emitted in the air, the amount of sulfur oxides 
produced as a result are calculated here based on the mass balance of sulfur burned in 
the fuel.  The amount of sulfur oxides estimated using sulfur dioxide equivalents is 
double the amount of sulfur burned; as the molecular weight of the sulfur dioxide is 
double that of sulfur.  Therefore, using this type of calculation, the amount of sulfur 
oxides emitted from burning diesel in 2004 and 2005 were 73,804 and 105,983 kg per 
year, respectively.  These results are also a cause of concern as they were calculated 
based on the Palestinian Standard of 350mg/kgm of sulfur in diesel fuel, while 
European standards stipulate a maximum of 50mg/kgm sulfur in diesel fuel. 
 
Sulfur in diesel leads to the production of sulfur oxides and sulfur particulates.  Major 
health concerns related to these chemicals involve breathing and lung illnesses.  
Sulfur dioxide is at its most toxic when combined with moisture and particulates 
during the burning of diesel for transportation.  In addition, sulfur dioxide is an 
ingredient for forming acid rain.  Acid rain can lead to material disintegration.  It also 
affects the water ecosystems such as lakes, rivers and seas by changing the pH and 
negatively influencing the habitat of living organisms [19].  Given that sulfur 
emissions may well be restricted to diesel fuel use in the city, reducing such emissions 
may contribute to the reduction of sulfur air pollution in Ramallah and al-Bireh 
District.  It is possible to reduce sulfur oxide emissions by decreasing the sulfur 
content in diesel and improving the exhaust and filters on diesel vehicles, which 
would require regulation and monitoring. 
 
Water Quality 
Water in the Ramallah and al-Bireh district is obtained from five groundwater wells 
located near the village of Ein Samia in the Ramallah and al-Bireh District and 
operated by the JWU.  Ein Samia’s wells are located in the eastern aquifer of the West 
Bank at a depth of 60 to 600 meters below ground surface. The maximum extraction 
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capacity of the wells in Ein Samia is 3.5 million cubic meters which is possible only 
with adequate rainfall during the winter season.  It is important to maintain the water 
table level and not to overdraw to prevent a permanent decline in the availability of 
water for extraction.   
 
During 2005, the amount of water extracted from Ein Samia’s wells was 2.5 million 
cubic meters.  The amount of water produced locally is about 20% of the water 
consumption for the Ramallah and al-Bireh District.  JWU imports the remaining 
water distributed in the Ramallah and al-Bireh District from Mekorot Water Company 
LTD (the Israeli Water company).  In 2005, 10.57 million cubic meters of water were 
purchased from Mekorot.  According to JWU meter readings, Ramallah city 
consumed about 1.46 million cubic meters in that year.  With water losses estimated 
to be around 22%, the amount of water distributed to Ramallah city is calculated at 
around 14% of the water distributed in the district.  In 2005, PCBS estimates show 
that 9% of the District’s population lived in Ramallah city. This indicates that the city 
consumes 1.6 times more water than the rest of the district. 
 
The water quality at the Ein Samia wells is regularly inspected.  From 1996-2004 the 
inspection was conducted by the Palestinian Water Authority (PWA).  Results of 
chemical tests for water extracted from wells in 2003 are displayed in Table 10.  The 
test results are within WHO guidelines, indicating good drinking water quality.  
However, not all chemicals with established guidelines by WHO are tested.  This 
indicates the need to review testing guidelines and procedures, and to include 
chemicals of importance to human health, such as analyses of the heavy metal content 
of drinking water.  
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mg/L Ca mg/L 
Mg 












station 291 57 36 74 3.2 114 194 42 4.2 470
Ein Samia 1 285 60 32 15 2.6 28 197 19 14 219
Ein Samia 2 222 49 24 15 2.6 31 202 16 21 249
Ein Samia 4 317 71 34 17 1.7 27 258 14 7 261
Ein Samia 6 203 41 24 15 2.6 36 176 14 22 228
WHO 
guidelines  ** ** ** LT200 ** LT250 ** LT250 LT50 LT600
* JWU water lies in the category of medium to hard water 
** No WHO guideline value 
LT = less than 
*** For TDS LT 600 is considered good and less than 1,000 is considered acceptable by WHO standard 
Source: JWU (From Palestinian Water Authority Labs) 
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Bacteriological water testing results from 2000 and up to 2003 are shown in Table 11. 
The table indicates that more than 99% from each year of testing were clear of 
bacteriological contamination.  WHO guidelines stipulate that water is safe to drink if 
95% of the samples tested over a period of a year were clear of Bacterial colonies, 
provided that none of the non-clear samples contained E-coli as a contaminant.  PWA 
tests for E-coli only if bacterial colonies are found, and none of the contaminated 
samples found contained E-coli.  In other words, bacteriologically speaking, the 
City’s water seems to be safe for drinking. 
 
 





Number of tests 
with zero colony 
detected* 
Number of tests with 




2000 660 656 4 99.4
2001 519 517 2 99.6
2002 414 411 3 99.3
2003 610 606 4 99.3
The success rate should be above 95% by WHO standards provided that zero E-coli 
are found.   
Source: JWU analysis and testing section 
 
 
The average nitrate concentrations in Ramallah and al-Bireh District’s drinking water 
are shown in Figure 3.  These samples were analyzed by PWA until 2004, while the 
sample in 2005 was analyzed by JWU.  The sample in 2005 was taken in December 
during the rainy winter season which may account for the dilution of the nitrate 
concentration in the water thus leading to its lower concentration in comparison to 
other samples.  Nitrate concentration differences in water can vary according to 
seasonal variations, normal sampling variations thus requiring at least 3 samples of 











































Figure 3: Nitrate concentrations in Ein Samia wells 
Sources: JWU (unpublished data) and PCBS. 
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Up until 2005, there was only one laboratory at PWA that tested chemical water 
quality which meant that the results could not be confirmed by other laboratories.  
However, since 2005, with the setting up of a laboratory at JWU, it began to test 
water quality in the area.  Nonetheless, its results are not double checked by another 
laboratory and it is not known how many samples of water they obtain for testing.  
These results indicate the need for assessing the accuracy of results from the two 
laboratories at PWA and JWU, for the development of better guidelines and controls, 
and for more than one sample of water to be taken and tested at the same time. 
 
Nitrate concentrations above 50mg/L are known to cause blue-baby syndrome, for 
infants below 6 months.  This is a serious illness which can cause death and is due to 
the conversion of nitrate to nitrite in the body.  Nitrites can interfere with the oxygen-
carrying capacity of the child’s blood.  This can be an acute condition in which health 
deteriorates rapidly over a period of days.  Long term exposure to nitrates can also 
produce illnesses among adults [20]. 
 
Although nitrate water levels are regularly inspected, nitrite is not.  In order to 
evaluate the quality of water with respect to nitrate, nitrite levels should also tested 
and reported.  The United States Environmental Protection Agency  (EPA) standards 
for acceptable levels of nitrate in drinking water are 10mg/L as Nitrogen (equivalent 
to 44.3 mg/L), combined with a nitrite concentration less than 1 mg/L as N 
(equivalent to 3.2 mg/L) [20].  In addition, EPA issued a maximum contaminant level 
goal for the sum of the concentrations of nitrate and nitrite to be less than 10 mg/L as 
N.  WHO guideline for nitrate and nitrite are 50mg/L and 3 mg/L, respectively [21].  
In addition, WHO recommends that the sum of the ratios of the concentration of 










C    (Eq1) 
 
Palestinian Standard for nitrate is 50mg/L even though no standard is issued for nitrite 
[22].  This calls for immediate action and the adoption of the WHO/EPA standards for 
the maximum concentration of nitrites in the City’s drinking water. 
 
Landscape and Soil Quality  
Ramallah city is characterized by a mountain plateau landscape while located in 
Grade 2 landscape, according to the Palestinian Ministry of Planning (MOP) [23].  
Grade 2 landscapes have “to some extent been degraded by human activity, due to 
intensive urban development, construction of settlements, waste disposal and road 
construction” [23].   
 
Data on soil quality in the city are not available.  About 70 dunums within the city are 
used as a dumpsite that burns continuously. There is no possibility of extinguishing 
the deep internal fires without at the same time, excavating waste that has 
accumulated there over many years.  In addition, the landscape especially what is 
adjacent to the sides of roads, is also being filled with construction and demolition 
wastes, dumped there without any control.  The land distribution as designated by the 
municipality’s Master Plan, reserves only 5% of the city’s land for agricultural use.  
This leaves everything else for residential, transport, commercial and industrial 
purposes, in addition to inadequate green zoning.  The city has four small children’s 
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playgrounds and one basketball playground.  One of the parks is currently being 
contaminated by wastewater seepage from a nearby septic tank.  Other than these four 
parks, there are no playgrounds, public parks or recreation areas.  These results call 
for an urgent re-assessment of methods to increase green and recreation areas within 
the city.  Given that the city has recently incorporated 2,500 dunums of land in the 
northernmost section of the city into its jurisdiction, every effort should be made to 
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IV. ENVIRONMENTAL PROBLEMS 
 
The main environmental problems that threaten the city’s environment and the public 
health of its inhabitants include: wastewater, solid waste, and transportation.  
Currently, there is no proper handling of collected solid waste while the treatment of 
partially collected wastewater has been inefficient.   The rest of the waste water (40%) 
is left to the residents of Ramallah to manage for themselves.  Other environmental 
problems in the city include the mixing of industrial waste, both wastewater and solid 
waste with domestic waste.  Finally air pollution, as indicated in the previous section, 
is also an important environmental hazard.  Employees and officials from the city are 
overwhelmed by these problems and believe that several environmental problems are 
currently beyond the control of the municipality.  This is reportedly due to several 
reasons: the lack of clarity as to which governmental institution is ultimately 
responsible for air pollution; the duplication of responsibilities and authority; the lack 
of capacity among governmental and municipal staff, and the lack of needed financial 
support for environmental health programs. 
 
Environmental and Health Complaints of the Public 
Complaints lodged at the municipality by the public can be both official and 
unofficial.  Official complaints involve the completing of a special municipal form.  
Unofficial complaints are filed either by phone or through personal communication 
while the services department records the unofficial complaints in a notebook at their 
own discretion.  The number of official and unofficial complaints recorded for 2005 
were 1100 and 2055 complaints, respectively. The distribution of these complaints is 
shown in Table 12.  Since complaints are recorded on a note book and not 
electronically recorded, it took the municipal employee two days to compile the table 
for the purpose of this report.  Complaints are recorded on the municipality notebook 
on a daily basis; the data is summarized monthly as a cumulative number without a 
description of the type of complaints.  Of the total, 51% of the complaints had to do 
with either sewerage or septic tanks floods, 5% with the disposal of wastewater in 
non-designated areas; 32% were related to solid waste; 10% to construction waste, 
and 3% to the damage of roads by the dropping of cement by cement vehicles, or the 
washing of their vehicles in undesignated areas.  
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flood and septic 
tanks) 500 45 1100 54 1600 51
solid waste 300 27 700 34 1000 32
construction 
waste 160 14 150 7 310 10
Cement car 
washing not in 
designated 




vehicles 100 9 50 2 150 5
 Total 1110 100 2055 100 3165 100
Source: Compiled by the employees of Ramallah municipality 
 
 
Wastewater   
Before 1967 a plan was made to build a sewerage network and a wastewater treatment 
plant for Ramallah city.  A study was conducted by an engineering company from 
Lebanon but the project was stopped by the Israeli occupation in 1967.  However, in 
the early 1970s the Israeli military government agreed to the idea of the project.  
Another study for a wastewater sewerage system and treatment plant for the city was 
subsequently carried out by an engineering company from Haifa.  The construction of 
the sewerage network began in 1973-1974 and was completed by 1975.  The project 
was estimated to cover the city’s need for 25 years, given the projections in 
population increase at the time.  The network was built with asbestos, a carcinogen 
and now known to be dangerous for health, raising questions as to its impact on the 
health of the workers who regularly open the blocked network for repair and 
reconstruction.  Currently, 20-30% of the network dates to this period (built with 
asbestos).  In the 1980s, the use of plastic pipes was introduced.  However, the pipes 
that were purchased in the 1980’s are not of a quality that is specified for today’s 
wastewater sewerage, especially in relation to the thickness of the pipe-wall. 
 
Wastewater network is estimated to be about 50 kilometers in length according to 
municipal engineers as the exact length is unavailable.  In order to obtain the pipe’s 
length, date of construction, diameter, material make of pipes and need for 
rehabilitation, a trained person needs to work full time for 3 months to retrieve this 
important data from the range of non-computerized files and maps available at the 
municipality.  This in itself constitutes a finding to show that the municipality is in a 
real need for an electronic information system that could facilitate and improve the 
capacity for need assessment, planning and operation evaluation.   
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The municipal engineer estimates that 60% of Ramallah city’s built-up area is 
connected to sewerage.  However, at least 30%-50% of this network requires 
rehabilitation but these are only estimates as accurate information is not available.  
Many of the pipes are smaller in diameter size and therefore they flood frequently.  
Some of the pipes were replaced by pipes that are bigger in diameter but many still 
need replacement.  
 
The municipality owns one vehicle that flushes out blocked network pipes.  However, 
this is a 10 years old vehicle that requires replacement.  In addition, the flushing 
process is not optimal as the pumped out sludge is disposed of in public places.  
Clearly, for the workers who operate the vehicle, training is needed on the proper 
handling of sludge and its potential environmental and public health hazard as sludge 
can contaminate soil and ground water and expose humans to a variety of pathogens.  
This involves the development of training and operational manuals as well as a 
supervisory system for these workers to ensure public health and environmental safety 
and protection. 
  
The wastewater network is supplemented by 6 pumping stations, with 3 old ones 
located in residential areas and supplied with 24 hour electricity.  Another 3 new ones 
are located at the edge of residential areas and they operate via an electrical generator 
usually from 8:00 am till 2:00 pm for only five days a week.  When these last three 
pumps stop operating, the non-pumped wastewater directed to these pumps is 
discharged to the nearby valleys and vacant land.  Furthermore, any overflow in any 
one of these 6 pumps results in the contamination of nearby land.  Clearly, the sewage 
system in the City is an urgent priority for action. 
 
The network is designed for wastewater only, and as a separate system from the storm 
water network.  Nevertheless, for the ease of discharge, several illegal connections of 
storm water made by residents to the sewerage network are evident. This practice is 
partly due to the inadequate municipal storm water network.  This forces residents 
themselves to undertake action that is of immediate benefit to one household but with 
drastic consequences on the entire neighborhood.  Since the sewage systems 
frequently flood during the rainy season, this leads to a contamination of the 
neighborhood. 
 
The other problem is related to the inadequate system control and enforcement of 
regulations by the municipality, thus allowing such practices to continue. At the 
present, a system for identifying these illegal connections and for quantifying the 
additional water discarded into the network does not exist even though it is crucial to 
solving the problem.  Such connections should be immediately identified since an 
enforcement of their separation from the network is essential to minimize the load on 
the wastewater network.  In addition, the storm water collection system in the city 
needs major upgrading. 
 
As stated previously, the network does not cover the built up area (40% uncovered), 
thus leaving the uncovered area resorting to the use of cesspits.  Liquid waste 
pumping-and-hauling vehicles are used to empty cesspits and to dispose of their 
contents in designated areas.  However, the cost of hiring these vehicles is prohibitive 
to many residents. As a result, some residents dispose off their wastewater by 
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allowing sewage to flow directly into nearby valleys or streets, causing environmental 
and potential health hazards. The pumping-and-hauling vehicles themselves are not 
controlled nor are they all licensed.  There is no protocol to monitor and supervise the 
operation of these vehicles to prevent spills or the illegal discharge of waste.  
Furthermore, the municipality knows that some of these private contractors discharge 
liquid wastes in unauthorized locations.  However they can only be aware of them if 
complaints are filed.  This effectively calls for a system to control and monitor these 
vehicles. 
 
Finally, the city’s inadequate sewage system negatively affects the nearby 
environment and soil as well as the population living in the city.  The quality of the 
spring water in nearby villages is also adversely affected.  Wastewater over-flooding 
in the city seeps down to the villages of the northwest and south of the city.  This 
wastewater contaminates not only the soil but also the groundwater below, in 
particular the spring water used for domestic consumption like drinking and for 
agricultural purposes.  Nitrate concentrations in the water springs of the Ramallah and 
al-Bireh District were observed to be between 4 mg/L and 103 mg/L, with an average 
of 21 mg/L in 1998 [24].   This could be due to the use of fertilizers, leaching from 
septic tanks, wastewater contamination, and erosion of natural deposits.  
 
Thus sewerage from Ramallah city affects not just the city itself but also the quality of 
springs in the region.  In 1998 there were 30 springs in the Ramallah and al-Bireh 
district, of which 2 were used solely for domestic purposes, 4 for agricultural and 
domestic purposes, 20 for agriculture, and 4 were not used.  Thus, the sewerage 
problems of Ramallah have a potential negative effect on all these springs.  Should 
this dire situation be allowed to continue, the city’s sewage is bound to also 
contaminate the ground water which is used for drinking.  This is a clear indication 
that a major rehabilitation effort is needed to solve the Ramallah sewerage problem, to 
prevent the contamination of soil and water and to protect the environment and public 
health of the inhabitants.   
 
Wastewater Treatment Plant 
The wastewater treatment plant that was constructed in the 1970s was rehabilitated 
recently.  Nevertheless, the quality of the discharged treated wastewater was not 
tested.  Even if tested, it was still not available for assessment by the municipality.  
The municipal engineer believes that the treated wastewater has a very high organic 
load, i.e. discharged almost untreated due to the overload on the treatment plant (the 
size is incompatible with the inflow rate to the wastewater).  A field visit to the 
treatment plant revealed other fundamental problems.  The wastewater at the site had 
over-flooded on nearby land clearly because of insufficient capacity.  It had formed a 
pond that looked and smelled like raw wastewater.  The treatment plant is supposed to 
have two activated sludge tanks and two aerators operating at any one moment in time 
in each tank. However, only one aerator was operating per tank during the visit. Upon 
inquiry, a municipal employee informed us that they alternate the use of the aerators 
to increase their life span.  It is unfortunate, however that the two aerators operating in 
each activated sludge tank to treat wastewater is based on a design of oxygen 
requirement without which efficiency is minimized.  This combined with the overload 
to the wastewater treatment plant explains the state of the effluent.  There is no doubt 
that an additional treatment plant is much needed by the city given that the current 
one is non-expandable.  However, ongoing Israeli military control is preventing the 
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development of such a scheme as the most suitable locations for setting up a new 
treatment plant are located in area C, still under Israeli military control.  Clearly, the 
problem requires a political solution that goes beyond financial and technical 
considerations.  At the same time, it is clear that much can be done in the area of 
training and monitoring as well as the supervision of plant operation in line with its 
design to improve the quality of the discharged wastewater. 
 
Industrial Wastewater 
The establishments of the Ramallah industrial zone are currently connected to the 
domestic wastewater network.  Just as no law exists to ban linking industrial effluents 
to domestic ones, there are no regulations on the maximum concentrations of 
contaminants that can be disposed of in the domestic network.  Thus the treatment 
plant receives wastewater from all the industries and workshops, including those 
specializing in the production of foods, pharmaceuticals, dyeing and stone cutting.  In 
addition, oils from car fixing and maintenance are occasionally disposed off in the 
sewerage system, thus adding insult to injury.  These conditions not only increase the 
volume and organic load on the treatment plant, hazardous chemicals (such as some 
heavy metals) are introduced into the wastewater stream, which can inhibit the 
biological treatment of the wastewater.  In the absence of regulation for the pre-
treatment of industrial wastewater at the establishment level, the situation is 
particularly alarming.  
 
Planning Problems 
Planning for wastewater network improvement is not implemented in the wastewater 
section of the municipality.  At the same time, there is no coordination with other 
units to ensure, for instance, that new road construction includes the infrastructure 
needed for sewerage.  New streets are thus being paved without installing wastewater 
networks.  The development of infrastructure in the city is based on donations as the 
municipality lacks sufficient funds to perform huge infrastructure projects.  
Consequently, municipal staff view these projects as lying outside their yearly plan, 
and no further coordination is called for.  The lack of planning was observed not only 
with regard to the building of new infrastructure.  The yearly plan does not include the 
following areas: an improvement of the data base system, an evaluation of the 
network status, the identification of storm water connections to sewerage, and training 
of the employees. 
 
Such issues are regarded as feasible projects but only if conducted by a third party and 
if funds are obtained from elsewhere.  Performance indicators are not used, and the 
budget is calculated based on direct expenses, which includes costs for immediate 
damage control actions only.  The budget of the wastewater section includes the 
salaries of employees, maintenance of the pumps, office supplies, and some of the 
maintenance costs of the current network.  There is no money for rehabilitation, 
further development or the capacity building of staff.  Maintenance plan for the 
network includes new sub-connections to the network.  However these connections 
are not made according to a pre set plan. Instead, they are based on applications from 
residents for connecting their residences to nearby lines, with little regard for the load 
or decreased operation efficiency.  As the municipality increases the number of 
connections to the main lines, the increased wastewater flow makes it difficult for the 
existing number of pipes to cope with the added wastewater flow.  The situation 
created is one whereby additions of new connections are not accompanied by the 
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upgrading of the main lines leading to additional flooding and negative environmental 
and health impact.  
 
Solid Waste 
The Ramallah municipality is responsible for collecting solid waste from the city. The 
collected waste is disposed of in a non-sanitary landfill, i.e. a random dumpsite, as 
this is they only option available at the moment.  This dumpsite is used by Ramallah, 
Beituniya, and al-Bireh Municipalities as well as by UNRWA.  The Beituniya 
municipality cannot use its own dumpsite because it is situated too close to an Israeli 
army camp that will no longer allow its use for ‘security reasons’.  The al-Bireh 
dumpsite is controlled by the Israeli military as well since it falls in area C, which 
continues to be under the direct control of the Israeli army.  Since the military allows 
al-Bireh municipality to use the dumpsite only for limited hours in the morning, all 
afternoon loads have to be dumped in the Ramallah’s city dumpsite, adding to an 
already over-burdened dumpsite. 
  
The Palestinian Environmental Strategy of 1999 is cognizant of this problem faced by 
all municipal services on the West Bank.  The strategy calls for the closing of 
hundreds of random dumpsites and the opening of sanitary landfills in the West Bank 
to replace the unsanitary ones [25].  The exact number of these sites has yet to be 
decided but the estimate is for 5 sanitary landfills to cover the needs of the West Bank 
[25].  Although this policy was set in 1999, to date, no sanitary landfill has been 
operational.  One landfill for the Jenin district is currently under construction and 
plans are under way to initiate a similar project for the Ramallah and al-Bireh District.  
This project intends to establish a common service council for solid waste for the 
entire district.  Members of this council include: Ramallah, al-Bireh, Beituniya, Deir 
Dibwan, al-Taybeh, Birzeit, Silwad, bani zeid el-Garbieh and the Mazraa’ el Sharqia.   
This council will be responsible for the management of the sanitary landfill and solid 
waste collection as well as the transport from transfer stations to the landfill.  The 
collection of solid waste from within the municipal boundaries and transport to either 
the sanitary landfill or transfer station will be the responsibility of each local 
government (municipality/local council).  The rehabilitation and closing of the 
Ramallah dumpsite is included in this project.  The project will take approximately 
three years before landfill operation can start. 
 
Ramallah’s city dumpsite is located in the industrial zone in the southeastern part of 
the city. This zone, however, contains a mixture of industries, workshops, commercial 
enterprises and residences as well.  It occupies 65 to 70 dunums (more accurate 
dimensions for the dumpsite are not available due to a lack of topographic survey of 
the site).  The initial plan was for the construction of this dumpsite on a 5 dunum 
piece of land. The remaining land (60-65 dunums) used as a dumpsite have been 
illegally utilized.  The dumpsite lies on a mountain slope with the incline of the 
dumpsite slope remaining unknown.  Nonetheless, accurate measurement of the 
dumpsite slope is crucial; as a slope of more than 20-30 degrees, depending on the 
contained material and the stability of the site is not advised as the threat of sliding or 
collapse increases. 
 
The Ramallah wastewater treatment plant lies beneath the dumpsite down in the 
valley and occupies about 10-20 thousand square meters of land according to 
municipal estimates. A factory is currently being built between the dumpsite and the 
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wastewater treatment plant.  Municipal workers are only too aware that the dumpsite 
is threatening to collapse.  However, the municipality was unable to stop the building 
of the factory, given that the dumpsite used land illegally, to begin with. The 
municipality thus resorted to having the owners of the factory sign a statement 
declaring that they would be responsible for all losses, human and financial should the 
dumpsite collapse or slide.  Given the cracking and the continuous burning of the 
waste inside, there is a real threat of the landfill collapsing.  This is a problem that 
needs immediate attention. 
 
Other problems are evident due to the continuous use of the current landfill.  Waste 
burning in the dumpsite pollutes the air in the area surrounding the landfill, raising 
question as to the public health impact of nearby residents. As the waste burns, it 
becomes fluffy and less dense due to a reduction in size within the landfill.  With the 
accumulation of waste at the top, this leads to a weakening of the base making the 
threat of a collapse even greater.    
 
Solid Waste Collection 
Solid waste is collected from all parts of the city, with Ramallah city reported as 
having the highest collection rate of all cities on the West Bank.  There is no 
separation of wastes however.  The waste stream includes industrial, commercial, 
medical, domestic, and slaughterhouse wastes.  The lack of separation between 
medical and industrial waste leads to the contamination of domestic and commercial 
waste by hazardous waste.  There is no quantification of the amount produced from 
these different sources of waste.   
 
This mixed waste is disposed of in 845 containers of different sizes: 1.1, 4, and 7 
cubic meter capacity containers are distributed all over the city (Table 13).  Different 
types of containers need to be emptied by different types of vehicles.  The range of 
variation in the collection system (vehicles and containers) creates a serious problem.  
When a vehicle for emptying the containers is being repaired, it is not always possible 
to replace it with another vehicle to perform the same job.  Interestingly enough, even 
though extra containers are available at the municipality these cannot be distributed as 
corresponding vehicles for their emptying lack the capacity to handle additional 
containers.  A reverse situation occurs though with vehicles with extra capacity as the 
containers that correspond to them are not available at the municipality.  As a result, 
waste accumulates in town without collection. Given that many of these collection 
vehicles are old and somewhat dilapidated and often out of order, there is every 
reason to believe that this issue is a priority for action, including the standardization 
of the solid waste collection system. 
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the vehicle is 
out of order 
1999      Atko 7 34 54 0 21 2 Landfill 40
1996         Mercedes 4 58 58 40 0 2 Vehicle 60
    1.1 35 70 0 0 2 Vehicle 60 
1986          Mercedes 1.1 115-120 160 0 25 1 Vehicle 30
1986          Mercedes 1.1 115-120 160 0 25 1 Vehicle 30
1995         Renault 1.1 115-120 160 0 25 1 Vehicle 40
1998         Nissan 1.1 115-120 160 0 25 1 Vehicle 30
1998 Mercedes        4 16-17 23 0 5 1 Landfill 15
1997 Street cleansing vehicle         
Source: Ramallah municipality employees 
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The solid waste containers are themselves frequently destroyed and damaged as the 
public set them on fire.  This happens either because of vandalism or the failure of the 
municipality to collect them on time.  In addition, the collection system is slowed 
down significantly with the use of wheeled containers by the municipality.  The 
wheels are destroyed either because of the lack of asphalted areas thus breaking the 
wheels in the process of pulling, or else they get stolen.  
 
A better approach would be to phase out or to modify the wheeled containers and to 
introduce non-wheeled containers, similar to those used in the Gaza Strip.  This will 
require some modification of the containers but this can be done and will not be too 
expensive, given that the municipality operates its own maintenance workshops.  In 
any case, the collection vehicles are old and require replacement. This would provide 
an opportunity to purchase vehicles that can empty non wheeled containers.  Not only 
would it reduce the time taken to collect the waste or the labor required to empty the 
vehicles, it would solve the problem of container wheels as well.  A major advantage 
is that the non-wheeled containers used in the Gaza Strip require only one worker to 
empty them while the wheeled ones require two.  Should the municipality convert to 
the non wheel system, this would mean a potential substantial cut in operating costs 
and an improvement to the system.  
 
Overall, the municipality needs to study the efficiency of the collection system and to 
improve the collection by rearranging the distribution of the containers.  An 
evaluation of the system should be performed with an optimization plan for the 
collection.  This optimization can include rearranging the containers to improve their 
sufficiency, unifying the collection system, changing to non-wheeled containers, and 
renewing the old vehicles.  
 
The municipality has a problem with solid waste collection particularly with the 
collection in the downtown/ Manara area.  The commercial center downtown is 
supplied with big solid waste containers (4m3 and 7m3) that are collected during night 
hours.  In addition to this type of collection, many commercial buildings discard their 
solid waste in plastic bags in front of the building to be collected at night by solid 
waste workers since there is little space for container placement in some of these 
areas. The cost of door to door collection from commercial areas in downtown is very 
expensive.  In addition, there is a high level of complaints from the public over the 
location of these big containers in the downtown area.  The placement of the 
containers either interfered with traffic or else the collection at night caused an 
overflow during the day.  Some residents living there also resented having containers 
lie in front of their doors.   The containers are also filled with empty cardboards that 
are not folded thus taking up space in the containers without really filling them. 
 
This problem cannot be solved in a radical way without a comprehensive urban re-
planning scheme for downtown Ramallah.  At the moment, this seems highly 
improbable.  However, many of the problems can be solved through a thorough 
investigation of the system with the active participation of citizens and merchants in 
developing solutions.  Indeed, the municipality feels the need to study the current 
system in more detail to locate efficient solutions that are acceptable by the 
population in the commercial center.  In the meantime, awareness should be 
developed in the folding of cardboard boxes and its enforcement.  
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The municipality will soon receive an Autocad map of the city’s solid waste 
containers with containers numbered and vehicle routes indicated on the map.  The 
map is complemented by a database that includes the age, size, status of the container, 
and other essential information for management.  Training on the use of the database 
is still pending.  There will be training on the use and modification of the database for 
Ramallah, al-Bireh and Beituniya employees.  This is an attempt to unify the system 
for all three municipalities.   It is not enough learning to use the software.  The staff 
should also be trained to use the information for improving the management and 
planning system for solid waste collection.   
 
Industrial Solid Wastes 
Although the quantification of industrial solid wastes is not available in the city, such 
quantification is crucial for system development.  In addition, the hazardousness of 
these wastes is not established.  All that is known is related to the type of industries 
operating in the city.  It is necessary not only to study the quantities and types of 
industrial solid wastes but also the potential of separating hazardous wastes from the 
industrial stream.  This is a vital step to take, particularly since the Ramallah and al-
Bireh district sanitary landfill project will not accept solid wastes containing 
hazardous wastes as this new landfill will be reserved for non-hazardous wastes.  In 
addition, if these wastes are not handled properly they will contaminate the 
environment and pose serious threats to public and environmental health in the city.  
 
Medical Solid wastes 
Quantification of medical solid wastes produced in Ramallah city is not available.  
There is a pilot project for medical waste in Ramallah city that will target Ramallah’s 
governmental hospital.  The medical wastes of Ramallah hospital are to be collected 
separately and autoclaved.  The project will include the purchase of a vehicle for 
medical waste collection.  This vehicle could be used in the future for the collection of 
medical wastes from other medical institutions.  The project will include three 
coordinators: one in Ramallah hospital (Ministry of Health), another at the Palestinian 
Environmental Quality authority (EQA), and a third coordinator at the municipality.  
The project was initiated in Ramallah city as a complement to the regional solid waste 
project that is in process.  The project aims to set up the structure for handling 
medical waste, its financial management, and the development of a manual for 
medical waste handling at Ramallah hospital that can be used for training and 
operational purposes.  
 
Other Solid Wastes  
The city has a problem with the demolition and construction wastes.  Some of this 
waste is dumped at the current dumpsite.  However, most of this waste is disposed off 
on the sides of roads.  This practice not only destroys the landscape of the city and 
future development areas but also damages agricultural land. Every effort should be 
made to resolve this problem rationally. 
 
Old, junked vehicles pose another solid waste problem to the city.  While some of the 
junked vehicles are reused, much remains un-used and is disposed of randomly. It is 
crucial to develop proper recycling mechanisms for these junked cars as well as for 
the adequate disposal of the hazardous non-reused parts.  A radical solution to the 
junked vehicle problem may well require efforts beyond the city.  However, it is 
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recommended that the city should start taking initiatives to coordinate efforts with 
other stakeholders to eventually resolve the problem. 
  
Tires are also dumped in the dumpsite but the quantities are unknown.  The 
recommendation is for these tires to be recycled wherever possible or to be dealt with 
separately.  This is because tires take up much space and their burning produces 
carcinogenic materials.  Options for dealing with tires include: use in recreational 
areas and for the planting of trees and other greeneries on the sides of street; in lieu of 
gravel chipped tires can be used for the drainage of water.  
 
Big sized wastes including old furniture, electronics and other wastes produced from 
residences are partially recycled.  Residents working in the informal sector collect or 
buy such items from households and recycle parts.  However, the informal sector does 
not collect all the waste produced by residences so some of these wastes are disposed 
off on the pavement.  The municipality should inform the public and arrange for the 
collection of such wastes on certain days. 
 
Slaughterhouse 
The slaughterhouse is leased to a private contractor; however the environmental 
health inspection and the veterinary monitoring services are provided by the 
municipality.  Since the municipality began leasing the slaughterhouse, accurate data 
on the amount of water used and wastewater produced has been unavailable.  Prior to 
this period, municipal records show that the average water consumption during the 
first six months of 2003 was 5,055 cubic meter, i.e. an average of 843 cubic meters 
per month.  However, during the months of July and August, the consumption of 
water was 2,544 cubic meter due to the fasting month of Ramadan making the 
average water consumption of these two months 1,272 cubic meter per month (about 
1.5 times the regular water consumption).  Based on the assumption that wastewater 
production is 80% of the water use, the wastewater production is calculated at 674 
cubic meter per month for the first six months, and 1018 cubic meters during July and 
August.  
 
The municipality has not established a regulation for the wastewater quality produced 
and discharged into the sewage network from the slaughter house.  Municipal 
employees assume that because the private contractor has to pay for the water, it will 
want to reduce expenses by cutting down on water consumption.  If this is true, the 
wastewater quality would have a higher organic strength adding to an already 
overloaded wastewater treatment plant.  In addition to wastewater, the slaughter house 
produces 9 meter cubes of solid waste that is disposed off and left exposed in the 
dumpsite without any treatment. This is definitely a health hazard to the public that 
should be addressed. 
 
Although the data contained in this section was available at the municipality at the 
time when these questions were asked, the same information was not available at the 
services department which supervises the slaughterhouse!  The information was 
available and obtained from the financial department and derived from the water bills.  
However, the Services Department had not thought about making such simple 
calculations.  This raises the importance of merging the municipal information system 
and the training of staff so that they are able to locate and interpret the needed data as 
well as to utilize the data for the purposes of planning, management and supervision.  
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The industrial zone is a serious problem in itself because in reality, it is less an 
industrial zone than a zone containing a mixture of all usages that includes the 
residential, commercial and industrial.  Factories are a major source of environmental 
pollution due to the lack of proper industrial waste treatment and the proximity of 
residences to these factories.  The types of factories in Ramallah are shown in Table 5 
and include very hazardous industries such as pharmaceutical, chemical, printing, 
dyeing and others.  In addition to these factories, there are 133 mechanics shops and 
motor oil changing workshops that pose an environmental threat due to oils spills and 
a lack of environmentally safe disposal of their wastes.  Industrial wastes are not 
separated from domestic and commercial waste.  In addition, there are no regulations 
on the air emissions from industries.  Environmental audits on the industries are 
required and highly recommended to minimize waste streams and their 
hazardousness.  These audits can be a tool to specify required pre-treatments before 
disposing of pollutants to the atmosphere, solid waste and wastewater streams.   
 
Transportation  
The municipal engineer indicated that problems of traffic and air pollution are beyond 
the control of the municipality.  Jurisdiction and control is under the authority of 
several governmental institutions making the transportation issue difficult to resolve.  
In fact, at present, there is a lack of clarity as to which governmental agency is 
ultimately in charge. The engineer moreover, pressed the need for a public transport 
system covering the city since very few arteries are served by public transport.  
 
The length of paved roads in the city is about 100 km which makes up 66% of the 
planned road network in the city.  In addition, 13 km (8%) are still not paved while 41 
km (26%) exist only in plan and are yet to be opened.  The municipality is working on 
opening a circular road that surrounds the city to minimize traffic downtown.  Traffic 
can then be redirected to the outskirts of the city either on the newly opened circular 
road or to continue using the existing road.  
 
Accidents occur frequently at traffic lights because of a lack of police enforcement 
and reckless driving.  In 2003, 33% of registered accidents in the West Bank occurred 
in the Ramallah and al-Bireh district [26].  Of those injured in these accidents, 72% 
had slight injuries, 18% moderately, 6% seriously and 3% sustaining fatal injuries 
(Table 14).  There are no records available on the number of accidents occurring 
within the city and at which intersections.  The availability of such records at the 
municipality is essential as they would indicate the intersections, roads and streets that 
need improvement from a traffic safety perspective.  Coordination between the 
municipality and police department is recommended so that the municipality will be 
better informed about accidents, their location, and the causes of accidents.  It is also 
strongly recommended that traffic laws should be enforced without exception. 
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Table 14: Causalities in registered road traffic accidents by type of injury in Ramallah 
and al-Bireh district in 2003  
 
 Number of accidents  Percent (%) 
Slightly injured 507 72 
Moderately injured 129 18 
Seriously injured 45 6 
Fatally injured 19 3 
Total 700 100 
Source: PCBS [26] 
 
 
The actual number of parked public transport vehicles and taxis at their assigned 
locations substantially exceeds the legally permitted number.  This leads to increased 
congestion and parking issues.  This is yet another evidence of the chaos and lack of 
control and regulation enforcement in the city.  The city does not have an enforcement 
system as this is assigned to a police force lacking the power for regulation 
enforcement.  Moreover, parking lots in the downtown area are highly insufficient for 
the ever mounting need.  These factors, combined with the narrow streets that were 
never intended for this sudden spiraling urbanization, lead to traffic jams and indeed, 
chaos in the downtown area.  The problem of free or affordable parking lots in the 
downtown area is a serious problem facing the municipality since this would require 
the purchase of downtown land by the municipality.  Not only is land in this area very 
expensive, financing is unavailable anyway.  In addition, as several new storey 
buildings are being constructed, owners ignore the regulation for building parking 
lots.  Rather than reserving the basement of buildings for parking purposes, it is much 
cheaper for the owners to pay the fine.  Clearly, the system of fines requires a major 
reshuffle in order to solve some of these problems. 
 
Parking in residential areas poses a problem as well.  The city still applies the 1966 
Jordanian law of zoning and construction supplemented by regulations for 
construction issued by the municipality.  Based on these laws, newly build residences 
should include parking lots for the housing units built.  The requirement is for one 
parking lot for every 2 housing units.  However, this legality is definitely in need of a 
change.  This is because the lack of public transports forces citizens to own and 
operate private cars, leading to the need of at least one parking area per apartment or 
residence.  In addition, several buildings ignore regulations for public parking, 
preferring to pay a small fee for this violation leading to even more limited parking 
areas in residential zones.  
 
Many areas in town are not served by public transportation forcing the residents to be 
either dependent on private cars or taxis.  Currently, the city has too few lines for 
public transportation and too many licenses for taxi cars.  The lack of public 
transportation in the city clearly increases the demand for either private cars or taxis.  
This is a real burden on citizens who have to pay for the costs as well as worsening 
the congestion and pollution.    
 
At the moment, most the traffic coming from outside the cities of Ramallah and al-
Bireh ends at the transportation parking center in al-Bireh downtown.  This center is 
situated just at the border of Ramallah municipality downtown.  The recommendation 
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is for a transportation center for those coming from outside the town to be placed 
outside the city center, and to provide for a public transportation line ending 
downtown.  Converting the current transportation center of al-Bireh to private cars 
park would solve the parking issues downtown for both municipalities.  
 
Another problem that leads to traffic congestion in downtown is the high 
concentration of services downtown.  The city is currently working to re-direct 
business by offering to license commercial buildings in areas further away from 
downtown to minimize the use of the downtown as the only commercial center.  So 
far, this scheme has not proven to be very successful.  The number of pedestrian is 
also very high in the downtown area given that it is the commercial and transport 
center of the district. Because the sidewalks are narrow, pedestrians spill on to the 
roads thus adding to more chaos and congestion.  To minimize the problem, portions 
of downtown could be converted to pedestrian zones. 
 
The transportation problem in the Ramallah metropolitan area was studied by MOP 
and MOLG and several recommendations were made.  The metropolitan area was 
defined by the Project Metropolitan Ramallah as the center which include Ramallah, 
al-Bireh, Beituniya and other neighboring municipalities that makes the urban 
agglomeration.  The recommendations of this study should be implemented as they 
can solve many of the city’s intractable problems.  [27].   
 
Environmental Awareness 
Municipal staff support the idea of increasing environmental awareness among 
citizens. However, the municipality lacks the human or financial capacity to introduce 
an awareness program.  Environmental awareness efforts initiated by the municipality 
have to date, been externally funded and managed and of limited duration.  Because 
of the short term nature of these projects, the municipality has not been able to build 
any capacity or to ensure their sustainability.  In one project, school children were 
targeted for environmental issues where lectures on solid waste, environment and 
agriculture were given in schools.  Some tree planting and street cleansing campaigns 
were also organized.  As part of this project, an environmental club was established 
and club members organized a poster paper on environmental issues as well as 
presented a weekly topic in the school news.  Such a project was entirely managed by 
the international organization. The project which lasted for two years ended in 
summer 2004 apparently without any form of evaluation. 
 
The current sanitary landfill project includes an environmental awareness component.  
The project is supposed to be a six years project after which the solid waste council 
would continue with the awareness program.  However, the municipality does not 
have a clear plan as to how to introduce environmental awareness given the lack of 
trained human resources in this area.  The Department of Services at the municipality 
believes that it requires substantial training to conduct an environmental awareness 
program.  It is highly recommended that environmental awareness programs should 
be developed, beginning with capacity building and new staff in order to maintain an 
ongoing program.  By developing needed communication channels with the public, 
citizens can be engaged in a range of discussions on how to improve public and 
environmental health in the city. 
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V. INSTITUTIONAL SETTING 
 
As is the case with other cities, environmental management in Ramallah city is not 
solely a municipal task.  Several actors play a role in successful environmental 
management.  The role of the municipality and other actors will be briefly described 
in this section.    
 
The municipality is responsible for providing the following services:  
1. Wastewater collection and treatment.  
2. Storm water drainage. 
3. Land use planning and zoning (with supervision and approval by MOP and 
MOLG).  
4. Solid waste collection and disposal (Municipality and common solid waste 
council when established). 
5. Street cleaning. 
6. Street lightning. 
7. Establishment and maintenance of parks and recreational areas. 
8. Industrial and workshop control and monitoring (in cooperation with Ministry 
of Industry, Ministry of Health, Environmental Quality authority, and the 
Governorate’s Office). 
9. Building licensure within municipal jurisdiction. 
10. Transportation (in cooperation with the Ministry of Transportation, MOP, 
MOLG, Ministry of Finance (petroleum cooperation).  Road opening, 
pedestrian areas and transportation centers are specifically the responsibility of 
the city. 
 
Water, electricity and telecommunication services are beyond municipal control.  
Electricity and telecommunications are provided by private companies.  Water supply 
is provided by a non-governmental organization where several municipalities are 
members. The environmental quality authority is the governmental institution that 
develops environmental strategies, issues laws, and supervises their enforcement.  The 
MOLG has a role in supervising the local authorities’ work and they approve 
municipal budgets. MOP is also involved in environmental management.  Currently, 
MOP and MOLG are working on a metropolitan study for the development of the 
Ramallah urban agglomeration plan.   
 
The municipality is currently working to upgrade its internal capacity for service 
delivery.  Several projects have been recently initiated, including: 
 
1. Document Workflow Management: municipal documents will be transferred 
electronically.  This program is supposed to improve the efficiency of the 
management within the municipality. 
2. E-Services (under construction). 
3. Ramallah Website (under construction). 
4. Fleet Management (a proposed project to manage and control the movements 
of municipal vehicles). 
5. A study to determine the training needs of the municipal employees.  
6. Ramallah Metropolitan: a study on the metropolitan area of Ramallah.  This 
project is managed by the Ministry of Local Government and the Ministry of 
Planning.   
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7. Municipal Development Project to include the following components:  
• Developing a limited strategy for Ramallah, al-Bireh and Beituniya 
municipalities that focuses on areas of common interest. Therefore the strategy 
components that will be studied and addressed would be those that require 
intensive cooperation among the three municipalities.  The strategy is 
designed for a 3 -5 year period and will include a general assessment of the 
needs of the three municipalities.   
• Institutional Development: as part of this component a ‘one stop shop’ for 
complaints and paper work management with the public was initiated.    
• Financial management. 
• Infrastructure management (however this component has not yet been 
initiated). 
Strategic Planning, Action Plans and Performance Indicators in the Municipality 
Lack of integration and planning within the municipality was found to be the most 
pressing problem requiring immediate intervention.  Different departments work 
separately and do not plan their work together. Activities thus remain generally 
verticalized and selective, making it impossible to develop integrated management 
schemes and coherent projects.   
 
Municipal employees have to deal with a substantial level of unplanned day-to-day 
activities as daily work depends on the requirements of that day and requests from the 
public or higher management.  These activities might include the response to 
complaints or writing reports as requested by higher management.  This focus on 
daily activities leaves staff with little time or capacity to develop a longer term 
perspective or long range planning.  The prioritization of daily, weekly, monthly, or 
yearly tasks becomes even more difficult without such a framework to organize their 
activities.  Clearly, in addition to implementing adequate planning mechanisms at the 
municipal level, there is also a need to introduce the concept of planning activities at 
the individual staff level.  Perhaps training to improve the planning skills of staff can 
be considered.  It is highly likely that job performance would substantially improve if 
staff developed clearer and better planned ideas on the types of tasks that they have to 
complete on a regular basis, in addition to other developmental duties. 
 
The city has recently increased the amount of land under its jurisdiction by including 
additional vacant land to the city’s northern borders.  Since the municipality is already 
unable to provide sufficient services to the currently built up areas, the inclusion of 
the additional land becomes even more problematic.  According to municipal law, the 
municipality can allow construction on this newly included land.  However, it is 
unable to provide the infrastructure or services needed in this area.  It is therefore 
imperative that current and strategic planning should include the infrastructural and 
developmental needs of this newly added area.  
 
Part of the problem lies in the fact that new municipality projects are funded mainly 
by international donors which are not always coordinated unless international donors 
coordinate these projects themselves.  If coordination is achieved, this is usually due 
to the personal initiative of municipal staff rather than its dependence on a systemic or 
systematic practice where there is information flow to all departments concerned.  In 
addition, the developmental projects are based on donor priorities as opposed to local 
needs. 
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For example, al-Tireh neighborhood was recently serviced by a network of streets 
rather than being offered a more urgent need, wastewater collection (sewerage 
system).  If the wastewater project for Ramallah and al-Bireh District is approved, the 
network will be in installed within 3 years, and that is bound to damage the newly 
asphalted and built streets.  There is an urgent need for the municipality to prioritize 
action itself rather than allow international donors to decide in line with their own 
priorities and to end up with wasted efforts and resources.  To achieve this, the 
municipality needs to develop its own strategic and operation plans for urban and 
environmental health based on a priority listing of action to meet the urgent needs of 
its citizens.  This is one way in which the municipality can influence international 
donors by requiring that donors work within the context of the strategies and priorities 
established by the municipality 
 
It is not difficult to see that strategic planning is currently not being practiced in the 
municipality.  All action plans set in the municipality are ad hoc plans, mostly related 
to damage control.  Some of the municipality employees believe that a strategic plan 
for Ramallah city is not advisable due to its small scale.  Their opinion is that it is 
better to have a strategic plan that would incorporate a micro-region such as the three 
cities, Ramallah, al-Bireh and Beitunia.  However important this idea may be, the 
municipality must still have its own strategic plan for urban development which can 
then be integrated into the larger plan.  
 
Other municipal employees seemed to value the importance of strategic planning and 
the need to integrate projects and development within the city.  The new mayor has 
recently asked each department for their 2006 plan.  These plans - as stated by 
municipality employees - do not reflect the ambitions of the municipality in 
improving the current system.  The plans include regular activities usually conducted 
by the department each year as well as direct costs for these actions.  However, they 
do not include training and developmental needs for provided services.  The 
municipality budget included a development budget for tasks such as additional 
sewerage pipes are added, vehicles required and other services.  However, there is no 
foreseeable funding for these development plans.  Without a substantial amount of 
funding, it is more than likely these plans will not be implemented. 
  
It was felt that the municipal employees did not have the ability to establish a yearly 
plan as they lacked the vision for the development and management of services.  
Planning was seen mistakenly as a mere description of their activities.  Their plans, 
therefore, are built around their current activities rather than making a plan first with 
activities completed in line with this planning process to achieve the desired 
objectives.  The defined budget is based on the direct expenses only.  There are no 
new activities or future improvement included in such planning making further 
development almost impossible.  In every way possible, it seems that planning is 
conceived of as ‘operations as usual’, or as damage control.  
 
Evidence based strategic plans should be developed in line with local needs and 
realities, and not only in the form of damage control.  They should be coordinated not 
only within the municipality but also with other institutions contributing to urban 
environmental management in the area.  However, to introduce the various types of 
planning concepts (the usual damage control and for change and further development) 
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at the municipality might take investment in time and the training of municipal 
workers.  To improve the municipality capacity to conduct strategic planning, two 
solutions are suggested:  1) capacity building within the current staff through on the 
job training and intensive supervision, and 2) hiring new people who are qualified and 
to work with these trained staff to train and supervise others.  The second option is 
potentially viable given that several mid-management positions are vacant at the 
moment. 
 
The need for strategic and integrated planning is an essential component of not only 
further development.  It is also necessary for the prevention of major problems arising 
out of unplanned, chaotic urbanization processes.  This is a key to maintaining 
Ramallah as a vibrant business and entertainment center, as well as providing a 
hospitable environment for its residents.  At the same time, it is essential to maintain 
public and environmental health and to prevent the emergence of diseases related to 
unplanned urbanization.  The results of unplanned, chaotic urbanization are all too 
apparent in other Arab cities and the developing world.  Ramallah should learn from 
the experience of others before it is too late. 
 
Information System 
Evidence based planning is hindered by the lack of information on the distribution of 
the population and available services by neighborhood.  This lack of information 
leads to an inability to plan for needed upgrades and further neighborhood 
development. Currently there is not enough human resource capacity or financial 
support within the municipality to build this needed information system.  The 
development of an appropriate information system including the further upgrading 
and employment of new staff is therefore, a priority for action.   
 
The development of an information system to link data stored in the different 
departments providing services is required.  For example, if a new street is to be 
opened, it has to be equipped with up to specifications infrastructural services such as 
wastewater, solid waste, roads construction and electricity.  If the engineering 
department is planning to build a road in a particular area, this plan needs to be 
coordinated not only within the particular department but also with the services 
department.  This is to make sure that the various types of services offered by the 
municipality are integrated to ensure rational and environmentally sound urban 
development.  Integrating data from the various departments is possible and realizable 
via the introduction of a unified Geographic Information System at the municipality.  
The GIS system should be linked to a shared data base among all departments.  
However, the creation of a new post for the recruitment of a qualified person to 
update and maintain the data base would be essential. Currently, the municipality 
operates different types of data bases related to residences, land and establishment.  
However, these are merely related to taxation rather than also acting as developmental 
indicators.  This recurrent database needs to be linked with the GIS system if 
established.    
 
The collection of the basic data about household distribution, number of residents, 
current conditions of the housing units, industrial and institutional establishments do 
not have to be collected by the municipality.  PCBS is planning a census in 2007 and 
it is highly recommended that the information should be shared between the two 
institutions, which is not difficult to achieve.  If coordination is established between 
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PCBS and the municipality, additional information might be gathered by PCBS 
during their survey that can prove very useful for the municipality.  Periodic updating 
of this data base can then be completed by the municipal workers themselves, once 
their responsibilities are clarified and the data that should be collected clearly defined.  
In this way, the municipality can build an up to date data base that is periodically 
reviewed and adjusted, utilizing national surveys or censuses. 
 
Overall, the following is a list of priority institutional development projects that 
should be attempted by the municipality: 
  
1. Developing a statistical database that can be linked to a GIS system and its 
integration with a GIS system that is accessible for all departments.  
2. Utilizing this data base, developing evidence based strategic plans, action 
plans that follow from the strategic plans, and performance indicators that are 
derived from this entire process. 
3. Studying the efficiency and cost of environmental services provision and 
working on improving the efficiency and quality. 
4. Establishing and maintaining in service training, continuing education, and an 
effective and supportive supervision scheme for staff, in line with expanding 
and changing municipal needs and the types of jobs that they hold.  
5. Working on improving communication with the public, including planning 
and implementing environmental awareness and responsible citizenship 
programs.  
6. Establishing effective coordination mechanisms with the law enforcement 
system (Police), and working with a special police unit in law enforcement 
and the follow up of key environmental and public health municipal issues, 
including inspection.  
 
Financial Management 
Several sources of income are available to the local government; taxes paid by 
citizens and collected either by the municipality or by the national government, 
donations, and other variable revenue sources, as in revenues from sales and rental of 
municipal buildings (Table 15).  For the years 2000-2004, 30% of the revenue was in 
the form of taxes collected by the national government, 40% collected from municipal 
fees, 11% from donations, and the rest was from other variable sources.   




revenue 2000 2001 2002 2003 2004 Average
National 
government 32 31 31 27 26 30
Municipal fees 47 47 35 33 36 40
Variable revenues 16 16 12 16 18 16
Other 0 1 2 7 8 4
Donations/projects 5 5 20 16 11 11
Total 100 100 100 100 100 100
Source: Calculated from data in Ramallah Booklet [28] 
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The national government charges 10% of the taxes collected as a fee for tax 
collection.  According to the municipality’s financial department, the actual amount 
collected by the national government is estimated at not more than 60% of the taxes 
due.  This is because of tax evasion and an inability to enforce the law.  The 
municipality also collects fees for the services it provides with variations in the 
collected fees based on the economic and political conditions.  In 2002 the fees 
collected by both national and local government were the lowest due to the political 






























Figure 4: Revenues in the municipality for the years 2000 to 2004  
(source: Ramallah municipality booklet [28]) 
 
 
The municipality expects the collection of the fees for 2006 to be only 30% of the due 
fees by its residents.  This 30% is about the same percentage collected in 2005 (Table 
16).  Except for the year 2003, the amount spent exceeded the revenues, resulting in a 
deficit ranging from 3-23%.  The variation in the budget over the years reflects the 
inconsistency of financial resources available at the municipality.  The lowest income 
was observed for 2002 (12.9 million NIS) while the highest was for 2005 (35.2 
million NIS).  Perhaps strategic planning operations are hindered by this inconstant 
and insecure supply of funds. 
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2000 16,191,087 19,163,486 2,972,399 1.18 
2001 15,663,107 16,088,411 425,304 1.03 
2002 12,862,305 14,253,764 1,391,459 1.11 
2003 22,547,419 18,912,227 -3,635,192 0.84 
2004 25,202,528 27,003,264 1,800,736 1.07 
2005 35,183,172 28,546,201 6,636,971 1.23 
Source: Ramallah municipality booklet [28], for 2005 from the financial 
department at Ramallah municipality 
 
 
The municipality spends 12% of its expenditures on solid waste collection, and 6% on 
sewerage maintenance (Table 17).  These expenditures exclude any improvement and 
development of the system.  
Table 17: Solid waste and wastewater services contribution to the actual revenues and 
expenditures at Ramallah municipality 
Service 
Percent of 2005 
expenditures (%) 
Percent of 2005 
revenues (%) 
Solid waste 12 6 
Sewerage 
maintenance 6 3 
Source: Calculated from Ramallah municipality budget 
 
 
The residents of Ramallah still owe the municipality for solid waste services, 
wastewater maintenance and wastewater connection that amounted to 12.6 million 
NIS, 11.4 million NIS, and 2.7 million NIS, respectively (Table 18).  This is because 
the public avoid paying taxes and fees particularly in the face of spiraling poverty 
levels that hit the country since September 2000. These amounts exclude the non-
payments for 2005.  Seventy percent of the 2005 fees were not paid to the 
municipality.  The municipality tries to motivate the public to pay by offering 
discounts for dues paid in the first three months of the financial year.  Because of this 
consideration, charged fees vary, with an average of about 85% of the original fees 
eventually set to be paid by citizens. There is no doubt that lower revenues lead to 
financial problems at the municipality with all sorts of ramifications, including an 
inability to upgrade and develop services further.  
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Fees charged for 2005 (NIS) 3,684,500 1,885,896   
Fees charged due before 2005 (NIS) 12,650,000 11,430,208 2,560,000 
Fees charged for 2005 after 15% 
discount (NIS) 3,131,825 1,603,012   
Fees charged and due after 15% discount 
(NIS) 10,752,500 9,715,677 2,176,000 
Actual amount paid of 2005 fees (NIS) 945,655 458,354   
Actual amount paid of past dues (NIS) 703,292 323,864 380,221 
Total 2005 revenues (NIS) 1,648,947 782,218 380,221 
Percent paid of 2005 fees (%) 30 29   
Percent paid of past fees due (%) 7 3 17 
Direct expenses (NIS) 3,840,231 1,695,479  
Indirect expenses (approximate) – NIS 500,000 500,000  
New wastewater connections   904,912 
Storm water connections   341,000 
Total expenditures (NIS) 4,340,231 2,195,479 1,245,912 
Cost recovery from 2005 fees of the total 
expenditure spend (%) 22 21  
Cost recovery from 2005 fees of the 
direct expenses spend (%) 25 27  
Percentage covered from fees (including 
past fees) of the direct expenditures (%) 43 46  
Percentage covered from fees (including 
past fees) of the total expenditures (%) 38 23 31 
Source: Ramallah municipality-financial department 
 
 
The fees charged in 2005 for solid waste collection and sewerage maintenance are 
3,684,500 NIS, and 1,885,896 NIS, respectively.  After the 15% early payment 
discount, these fees become 3,131,825 NIS and 1,603,012 NIS for solid waste and 
wastewater maintenance, respectively.  Direct expenses for solid waste collection and 
sewerage maintenance are 3,840,231 NIS and 1,695,479 NIS, respectively.  This 
means that if the fees are fully collected with the 15% discount, the fees will cover 
82% and 95% of the direct expenses for solid waste collection and sewerage 
maintenance, respectively. If indirect expenses are included, the coverage from fees 
would be about 70% for each of the services.  The actual fees collected for solid waste 
collection and sewerage maintenance cover only 25 % of the direct expenditure and 
22 % of total expenditures for each of the services (Table 18).   
The amount paid in past dues helped to cover some of the expenses for solid waste 
and wastewater maintenance services. Cost recovery from the total expenses of 
services reaches only 38% for solid waste collection, 23% for sewerage maintenance, 
and 31% for wastewater connections and improvements in the storm water collection.  
For the municipality to improve its cost recovery and to have a better management of 
these essential services it should work on improving its fees collection.  However this 
is very difficult given current low unemployment rates and economic conditions. 
The municipality must depend financially on donations to improve and develop its 
services.  The municipality estimates the developmental budget for the year 2006 to 
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be in the order of 20.3 million NIS (Table 19).  At present, it does not have the 
resources to complete its estimated developmental plan.  However it is hoping that 
these developments can be achieved if fees can be collected and donations made 
available.  If financial resources are unavailable for this year, then these projects 
would have to wait for another financial year.  The development budget is divided as 
follows: 9% for improving the solid waste service collection, 36% for wastewater 
network development, 34% for roads opening and pavement, 10% for administrative 
improvements, and 11% for variable developments.  
 
 




 Item Percentage (%) 




Variable (include the engineering department and electricity) 11
Administrative  10
Source: Ramallah municipality-financial department 
 
Training Needs  
The municipality is planning to complete a training needs assessment for the 
municipal staff.  We hope it will be completed soon and will yield comprehensive 
information on municipal capacity building.  In the meanwhile, based on our 
observations, the collected data, and discussions with staff, the following areas are 
identified as priorities for upgrading, further training and continuing education:  
a. Training on how to develop strategy plans, action plans, and 
performance indicators that follow rationally from such planning 
processes. 
b. Training on how to identify performance and quality indicators and 
how to evaluate the success of staff in improving service delivery. 
c. Training on how to evaluate the adequacy and quality of the services 
provided. 
d. Training on how to calculate the costs of the services provided. 
e. Training on how to predict future developmental needs based on sound 
evidence. 
f. Training in the adequate documentation of activities and services 
provided.  
g. Training in information management and the utilization of information 
for day to day and longer term planning. 
h. Training in time-management.  
i. Technical/managerial training in a variety of field including: solid 
waste management, industrial wastes management, wastewater and 
storm water collection and treatment, management of wastes produced 
from the slaughterhouse, computer training, and report writing skills. 
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j. Training of inspectors in a range of technical methods and skills, 
including training in the current laws and regulations that govern 
public and environmental health activities at the municipalities, in the 
area of food safety and sanitation, public safety and monitoring, 
inspection of industries and workshops from an environmental and 
health, and environmental awareness improvement for inspectors 
themselves 
k. Training specific staff on how to conduct environmental awareness 
campaigns.  
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Ramallah City has successfully grown to become a service and commercial center.  It 
has the social structure to be an urban center in comparison to several larger cities in 
the West Bank.  This growth can continue leading to further development of the city if 
well planned and managed.  Random growth and limited urban planning can only 
contribute to the damage of urban health.  It is important not only to sustain the 
development of the city, but also public health has to be protected.   In order to do so, 
the city has to conduct its own strategic planning to prevent the loss of resources and 
to protect the water, air, and soil from pollution.   
 
Urbanization is a driving force that can lead to population growth in the city, 
economic development and improved technological advances.  On the other hand, it 
exerts pressure on available resources as increased production is required to sustain 
the needs of the urbanization, increased consumption and increased waste production.  
This can lead to the degradation of the environmental state through increased natural 
hazards, dwindling resources and rising pollution levels posing the threat of even 
greater exposure to hazards and pollutants for the public.  The consequences will be a 
lower degree of well being and quality of life, higher morbidity and mortality.  
However when urbanization is planned, this cycle can be interrupted with greater 
protection of natural resources and public health.  
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Photo 4: Leaking wastewater pumps. Photo 5: Flooded wastewater pumps because they are not connected to power.
Photo 6: Wastewater overflow from pumps is 
disposed into nearby land.
Photo 2: A pond taking shape by the 
outflow of the wastewater treatment plant 
and not by design.
Photo 3: Tires, Sludge and wastewater in a pond 
near the wastewater treatment plant.
Photo 1: Activated sludge tanks at the wastewater 
treatment plant with only one aerator working in each 
tank, and the aerator in the tank further away has less 
efficiency that the closer one as indicated by the amount 
of bubbles seen in the photo.
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Photo 8: Leaking wastewater pump 
into nearby agricultural land.
Photo 9: Leaking septic tank into 
the backyard garden of a residence. 
Photo 7: Leaking septic tank in a 
children’s playground.
Photo 10: Leaking septic tank into streets.
45
Photo 12: Municipality workers are 
opening the blocked sewerage pipes.
Photo 11: Leaking wastewater from 
blocked sewerage in Ramallah streets.
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Photo 14: Removed sludge from the process 
of opening the blocked sewerage network is  
disposed off in public space. 
Photo 15: Leaking wastewater in the process of 
opening the sewerage network.
Photo 13: Sludge blocking the 
sewerage pipes removed and disposed 




Photo 16: If you trace the photos from a to e, you can see the disposal of wastewater into the valley by a resident in 
Ramallah city.  Obviously the owner knows that it is a health hazard, considering the amount of work needed to take 
the pipes some distance away from the residence itself into vacant land.
Photo 18: Cracks in Ramallah dumpsite (30 October 2005) –
Picture taken by Ramallah municipality
Photo 17: Burning dumpsite of Ramallah city (30 October 2005) 
– Picture taken by Ramallah municipality.
Photo 19: Burning dumpsite of Ramallah city 
(21 February 2006).
Photo 20: A western view of Ramallah dumpsite (21 
February 2006).
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Photo 22: Ramallah dumpsite is located near 
residences and a cultural center. 
Photo 21: Ramallah dumpsite is located near 
industry and the wastewater treatment plant.
Photo 24: Dogs at Ramallah dumpsite –Picture taken by 
Ramallah municipality 
Photo 23: Birds  at Ramallah dumpsite.
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Photo 26: Medical waste is left exposed at the 
Ramallah dumpsite. Photo 27: Slaughterhouse waste is disposed of at the Ramallah dumpsite and kept exposed. 
Photo 25: A solid waste container coming from a 
pharmaceutical factory emptied at the dumpsite, with 
unknown liquid. 50
Photo 29: A solid waste container at the 
dumpsite used to burn expired wastes and 
unwanted items under the supervision of the 
municipality and the Ministry of Health.  
Photo 30: Bulldozer at Ramallah dumpsite, not in 
operation. 
Photo 28: Construction waste is also 
disposed off at Ramallah dumpsite.
ANNEX 1: MATRIX PREPARED BY THE MUNICIPALITY ABOUT ENVIRONMENTAL ISSUES  
AND THE APPROACH TO TACKLE THEM 
 
 
Issue    Solution Practical Steps
Institutional 
Settings 
• Study the current organizational structure for evaluation 
and improvement. 
• Capacity building for employees 
 
• Hire needed qualified staff. 
• Establish a coordination committee from public 
relations, planning and development, as well as 
the city manager to coordinate strategic and 
development plans. 
• Set monthly and yearly training plans. 
• Benefit from on line learning and training tools. 
Residents’ 
Complains 
• Educate residents on how to use the system and its 
importance. 
• Update the electronic system for complaints and 
connect it to internet and GIS 
• Start an outreach campaign in the city 
• Assess the current system and propose new 
improvements. 
Wastewater • Establish an electronic database and a GIS system to 
evaluate the existing network 
• Regulate the pumping-and-hauling vehicles 
• Rehabilitate the outflow main line from the WWTP 
• Build a new wastewater treatment plant 
• Install industrial wastewater treatment units at the main 
factories. 
• Seek funding  
• Operate the aerators at the WWTP 
• Rehabilitate the outflow main trunk from the 
WWTP 
• Follow up on industrial wastewater and review 
the licensing procedures. 
 
Issue Solution Practical Steps 
Solid Waste • Acquire new vehicles and equipments 
• Connect the vehicles with an electronic tracking system 
• Follow up with relevant institutions the proposed 
sanitary landfill and rehabilitation of the current 
dumpsite 
• Regulate some wastes such as: cement, motor oil, car 
batteries, demolition and construction, and junks. 
• Recycle some waste (e.g. paper, cardboard, plastic, and 
tires) 
• Benefit from city twinning agreements 
• Conduct an outreach and a public relations 
campaign to address the current dumping site 
problems and obstacles facing the new sanitary 
landfill. 
• Revise related regulations and procedures 
• Start pilot recycling projects. 
Public Safety 
Regulations 
• Amend the construction regulations 
• Conduct awareness campaign. 






• Assign areas that could be used as public gardens and 
playgrounds 
• Establish a sport village  
• Amend the construction laws and regulations 
• Review the master plan especially for vacant 
areas and areas just added to the municipal 
borders. 
• Look for funds to establish sport premises and 
public playgrounds.  
The master 
plan and the 
downtown  
• Revise the master plan for downtown 
• Update the master plan for downtown 
• Coordinate with al-Bireh and Beitunya 
municipalities, the governorate office and other 
institutions involved. 
• Look for financial and technical support 
The 
Slaughterhouse 





• Prepare  studies and plans to rehabilitate and develop 
the industrial zone 
• Review the master  plan 
• Study industrial hazardous waste and its disposal  
 
Issue Solution Practical Steps 
Transportation • Study the transportation problem in downtown  
• Establish public transport in the city (buses/service) 
• Coordinate with the parties in charge. 
Storm water 
network 
• Conduct a comprehensive master plan for storm water 
in the city. 
• Amend regulations and designs to help solve the 
problem of collection and treatment of storm water 
• In the short term, address the existing problems and 
rehabilitate the existing network.  
• Contact  International Parties and  International 
Consultants 
• Amend construction laws and the master plan 
• Follow up by The Engineering Department. 
Air Pollution • Prepare a study to evaluate air quality in town and 
surrounding areas. 
• Coordinate with the parties in charge concerning the 
leaded petrol. 
• Conduct emission test for vehicles. 
• Establish and enforce regulations on the trade and 
industrial establishment to install filter and ventilation 
apparatus (restaurants, cafes and factories).  
• Coordinate with academic institutions  
• Look for funding. 
• Contact the General Petroleum Cooperation, the 
Environmental Quality Authority, and the 
Ministry of Transportation. 
• Review the licensing regulations   
Soil • Prepare a study to evaluate soil quality in the city • Contact international parties and  international 
consultants 
 
 
 
